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(5^) ycTPowcTBo an^ ahajiusa mo- 

n/lETM3M0rPA(t)MMECK0r0 CMTHAJIA 
(57) M3o6peTeHMe othocmtcw k Meflw- 
UUHe M npeflHa3HcTMeHo hcc/ibao- 
BaHMfl nepi/i(j)epMMecKoro KpoBoo6pame- 
HHP b paa/iMMHyx opraHax m TKaHAx. 
Ue/ib M3o6peTeHMfl - noBbiuieHwe tomho- 

CTW RHarHOCTMKM paHHMX tt)yHK I4MO Ha Hb * 
HblX M M0P(l)0/10rHMeCKMX H3MeHeHMM b 

MHKpouHpKyjiPpHoM pvc/iG nyTCM c6ecne- 
MeHUP aflanTMBHOM no/^crpctiKM (j)MjibTpoB 
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K cneipv iiM.;»ji!i3MpyeMoro CMrHajia. 
ycTpoiCTCiri coAepwMT OoTonpnewHHK 1, 

yCHHMTCUIb 2 noCTOflHHOrO TOKcl, HCTOU- 

HHK 3 cooTa, 6/ioK BWfleneHun nepe- 
MeHHoM cocTrH R/iaioiuoH , npeoGpaaoBaTerib 



6 nepidofl - HanpnweHne, npeo6pa3o- 
Qarenb 7 HanpnweHMe - ceeTOBOM noTOK, 
OHTHMecKM ynpaB/i;^eMbie On/ibTpw fl, 
2. 3 n,(^-nbi, 2 wn. 
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ll3o6|v>Temie orHocnTCH k MeA^^M^H- 
CKcn'i TexHMi.e, n MrictHocTM K npM6opaM 

6 b» f I' ^4 c n r:.n 1 , . ; c- iir* i « o i\np n c c ne a o en mm n 

nuMHbix cr-^ jx - tk.thhx MenoneKn m b 
narnrini-ii !' ^ •( r -..itit^px 

t|)y?-'Kui-< !! ! i-K^ I! r ):r'.JO'ifM"!''."'-CKiix na- 
Meneiuii' u :•. ••;r-^':ii'''f-'':ynnpnoM i>yciie 
nyrcM rr;-- r.:K»i;cti!i;: oAtTriTMBHoii noACTpofi- 
KM ■thrbT:;,:M», K CM' !'. rpy fiHor»M.?MpyeMOro 

CMr Hr.ji'-^ . 

Ha (r-iti 1 liijonc. raBreHa (l^yHKUMOHaxib- 
^* 3 c X 0 / vn y c r p on t ; T 13 'If ; Ha m i ■ . 2 - 
npMHi ■ 'nii.j.' ijs'.'i 11 r:ief'.a HjioKa npco6pa- 

H G/ioK.-! onr.!uf;c.Ki' yr'ri 'jn/mci-'oro ^v-mbT- 
Mo f r; : " 1 1. r i-' or o ■ 1 • • m r 'la c oa t; pM^ m t c o " 

MHK 1 i! yClir^v rr-nt /. noCTon^'HOfO TOKa, 
C 3r".?- HfM C !j:i*fT( : r 'f^.M.! P.IKOM 1, 5nO" 

Hanpp)i^c'f-;K? ii nr.K'r-.6n:j3oeaTenb 7 Honpfl- 

WeHHC - 0 I''* ' '!:!<.»: t ^OTCK, a TaK>Ke N 
on T 1-1 e c i< I t V n i :■ .n n j • n f ; f \ i: • ■< .n b t p o n 8 ^ 
ynpa B/inioujtui nxo/; kotopwx oniMMecKM 
CB^3aH c niiv( A'^^'i np(?o6pa30BaTe/iH 7 
Hanpn>!<;cnuc - cF^'yrp.no^" noroK, hx 
nepBbio BXi':^''.^^'" cf^'//! -•i-tOMi.i c nuxoAOM 
6noKa 5 nnAC/ iriiiu. nepeMCHHOM cccraB- 
/i«iomeii, a nhixo;: K^n:/u')ro H3 hux " c 
Aononun roAbi'^sMM uxoAann ocranbHHX 
N-1 onTniKiCKH ynpaFijifieMbix 0MnbT- 
poB 8t 

BjioK 7 npeoOpnsoi^aHHo Hanpwwe- 

Hue - CBP.TnBcCi noTOK COACPWHT yCMJIH" 

Tenb 9f nHnr»PT/*py»oi'uiri bxoa koto- 

poro ue.ne.t r>c()-2».u'' :^^?3HCTop 10 noA" 
KAioMeH K 'ic rrtunttKv nnopHoro Hanpn- 
weHMfl (ne n^.KOG Ui) , iu»pe3 nepown 

0OTOpe3MCTOp 11 K nXOAHOM KJIGMMe , 
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a HbixoA Mepea btdpoPi peancTOp 12 m 

MCTOMHMK 13 CBCTa , OPTHtieCKH CBR- 
3aHMWM C (|)OT0pe3MCT0P0M 10, - K o6- 

iHevi ujMHe . 

OnTMnecKH ynpaBfiHeMbifi (ftM/ibip 8 

COAOPWMT yCMAMXeDb 1'^, BblXOA KOTO- 
pOro COCAHHeH C BblXOAHOW KneMMOM, 

Mepea nepDyn pesMCTop 15 c6paTHoft 

CBH^H - CvJ CBOIIM MHBepTMpyiOlMUM 0X0" 

AOM> Mepes HK.nwiiGHHbie napan/ier»bHO 
pe?nncTopb! 16 - c N-1 AonoAHMrenbHW- 
MH nxoAaww oriTHMecKM ynpaBAneMoro. 
011/ibTpa B, Mepea nocAeAOBaTeribHo bk;iw 

MeHHWe BTOPOM 0OTOpe3MCTOp 17 M BM" 
KOCTb 18 - C HeMHBepTMpylOUiHM BXOflOM 

ycMHHTe/i^ 1^, a Mepea naparinejibHo 
HKno'ioHHMe . TpeTM^< <t)OTope3MCTop 19 M 
eMKOCTb 20 - c o6mew ujmhom, cDqto- 
po?ucTapbi 17 n 19 1 oniHMecKn CB^aa- 
Mhi c BbixoAOM npecSpaaoBaTenfi 7 Ha- 
lip-oKeHne - CBexoBOM noToK. 

I'icTCMHUK 13 cBexa kl Bce (t)OTope3MC- 

TOPM yCTpOMCTBa BbinOJ!Hfl»TCn B eAMHofl 

MvK:10c60DKe. 

ycTpouiCTBo paSoraex cneAywiUMM 06- 

pa a oM 

npn MCC/ieAOBaHUM KpoBoo6pameHMfl 
F? paajiMMHbix opraHax m rnaHnx Mcnoae- 

KO UCTOMHPtK 3 CDeXa M (JjOTOnpUCMHHK 1 

vKponjijiiOT Ho n3yMaeMOM yMaciKe leAa, 
CooTORoi^ noTOK 07 MCTOMHMKa 1, npo" 
HUohioan nccneAyeMbiM o6'beKT, nona/^aeT 

Hd (IJOTOnpneMHUK 1, BblXOAHOPi CMTHaJI 

KOToporo Mepe3 ycM/iMTePb 2 nocTOHHHO- 
ro TOKa nocTynaeT Ha nepayio Bbixonnyio 
KjiCMMy ycTpoMCTsa, 

riepeMeHHafl cocTas/ifliomafi 3Toro cwr- 
nana noAaeTcn na nepBwe bxoaw onxHMe- 
c:<i^ ynpaBAflCMbix 0HAbTpoB 8. 

PeaAM30BaHHWM no yKaaaHHOM Ha 
cTpyKType onTiiMecKM. ynpasJineMwtt 
$)HAbTp no3BonfleT noAyMMTb MaAwt^ ypo* 
ncHb HCKaweHUM no/ieanoro curnaAa na 

HM3KMX M* CpeAHMK MaCTOTdX. 

Uenb, cocTo;ima« m3 'npeoSpaaoBare- 
nn 6 nepnoA • Hanpfl)KeHMe m npeoSpaso* 

oaTenn 7 HanpwweHne - CBeToeoM noTOK, 
noanonneT ocyuiocTGui b asTOMaTMuecKyio 
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riepecTpoMKy MacTOT n36MpaTe/ibHwx ycM- 
nHTenefi. Ha Bbixoae npeo6pa30BaTe;ifl 
6 0opMMpyeTCR HanpflweHne , nponop- 
UMOHanbHoe nepMo/iy Bxo/iHoro CMPHana 



'Bx- 



^6 



r/;e - Ko3d)0MuneHT nponopunnHarib- 

HOCTM . 

3to HanpnweHne e npeo6pa30Bf3Te/ie 7 
npeoCpasyercB b CBeroBOM rioroK, a 
aareM b BeriMMnHy (t^oTopeo^TTopoB Bcex 
I Merupex ycnjinTe/iGM , m M3MeHPeTCR ona 
'b cooTBercTBHH c M3MeHeHMeM nepMOfla 
BxoAHoro CMTHa/ia. 

ripn HartMLiMM 6onhUJoro K03(t)(})i^i4MeHTa 
ycMJieHiin DnepauMOHHoro ycMnnTeriH 
npeoGpaaoBaTenn 7 Hanpflwenne • cbc* 

TOBOM nOTOK CTO OXOflHOM TOK , paSHblft 

paaHocTM TOKOB, o/iMH ;i3 KC/Topbix o6y- 
cnoBfieH Ha/ingneM onopnoro ncro^HMKa 
U^, a flpyroM onpene/ipeTCfl sbixoflHWM 
HanpRweHMeM npeo6pa3oBaTenfl 6 nepMo/^- 
HanpriweHi^e, npaKTunecKM paseH »ym 
(nonflpHocTb L!^ Bbi^npaercfl o6paTHo^i 
no OTHouteHnic k no/inpHocTM IJ^). Tor- 



10 



15 



25 



Tfle - conpoTvtBDfcHne peancTopa, 
CHflaaHHoro c onopHWM mc- 

TOMHUkOM , 

- conpoTMG/ieHMe dJoTopesnc- 
Topc- 
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Orciofla 



R -i^i = K. 



TAe Tgy - nepMon BXOAHoro CMrHa/ia. 

MacTOTa HacTpoMKW a/i^ KawAoro ycM- 
/iMTe/ifl onpeAe/ifiercB cooTHoiueHMeM 

1 



40 



RC 



TAB R - 



BenMunHa conpoTMBneHun Oo- 
TopeawcTopoB nocneAosaTenb- 
Ho-napa/ie/ibHo^ RC-uenw. 
flocKo/ibKy OoTopesMCTop M ceeroHS/^yMa- 
re/lb MacuiTa6Horo 6roKa n (poropeancTO- 
pw noc/ieAOBarenbHo-napannenbHbix 
RC-qenen abtnojiHAWTcw b bmac oahom mh- 
terpa/ibHoA mhkpoc6opkm (HanpMHep 
03n-8), TO OTctoAa c/ieAyeT mto Macro- 
ra HacTpoMKM a-hw KawAoro ycMjiMxerifl 
nponopuMoHa/ibna se/iMMUHe, o6paTHoA 
nepMOAy BXOAHoro cnrHa/ia 
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Be/lMMMHbJ eMKOCTCM (OHH OA^JNaKOBb! 

A/IB KawAOM RC-uenn) b ycn/im ennx on- 
TMMecKM ynpaB/ifiCMbix (t)MnbTpoB 8 bw- 
6MpaioTcn nocToqHHbiMM , M3MeH«HCb o6- 
par HO nponopunonapbHo HOMOOaM 3tmx 
ycunnTeneii. T. k, no btopom ycn/iMTe- 
ne )^ nepBoro onTHMccKM ynpaanpeMo- 
ro <t)nnbTpa peiiMMniHo eMKocreii coot- 
DeiCTByeT wacTOTe nepBon rapMOHviKM. 
Bo BTopoM (JiM/ibTpe b osna Sb^npaeTCR 
B ABa paaa MeHhuie, 5 TpcTi-eM - b 3 
paaa Menbuie, b ueTeepTOM 11 - b 
paaa neHhwe BeJiHMMHw ewi'oCTeii no 
cpaBHCHMK) c ycn/it-iTe-iCM nePBoro 6/io- 

Ka M T.A. 

CneAoaaTenbHo, npeADaraeM.;>e ycT- 
pOMCTBO BBTOMaTHMecKH aAanTupyeTCfl 
noA MacTOTbi rapMOHMMecKMx coCTaannio- 
mMX MCXOAHoro cwrHana. 

KaK oTMCMCHo, (tiasa rapMOHuuecKo- 
ro o/iFHana Ha BbixoAc Kaw^oro ycM/in- 
Tenfl nepeMBHHoro TOKa OTPnnaeTcw 
poBHo Ha l80 OT ({lasbi A'THhom rapMr— 
HHKJ/i, coAepwameHCfl b hcxoahom cur - 
Hane. PloaTOMv n0A=?''ew BtixoAHoro cur- 
Ha/10 KawAoro ycMnnrejifl ho cyMMMpyK)- 
lilMe BXOAbf Bcex oc ra/ibHwx npoiisno- 

AHTCB BWMHTaHMe M3 OXOAHOrO CMrHB- 

/la "noCTopoMHMx" ahb K-ii^Aoro m36m- 
pareAbHoro ycMAHTenn rapMOHHK, uio 
noaaonpeT 3HaMHTerbHo cuksnTb Tpe5o- 
bbhhp k Ka wecTBy MaGnpaTe/ibHocTt^ , 

TaKMM o6pa30M, npcAnaracMoe ycT- 
poMCTBO noaaciiaer nonyMHTb cnrHajiw, 
nponopUMonaAbHwe annnHTyAaM, nanpM- 
Mep , nepBbix ucTbipex rapnonnK ny/ib- 
cauuM KpoBOTOKB B cocyAax MenoaeKa, 

MTO A^eT BOSMOWHOCTb 3HaMMTej1bHO no- 

BWCMTb A^»3rHocTMMecKyio 3HaMHMocTb <J>nr 
MeTOAa MccAeAOBaHHFi KpoBoo6pameHMB , 

OopnyAa M3o6peTeHMB 

1 . ycTpoMCTBO A-np aHann3a 0oto" 
njieTM3Morpa0MMCCKoro CHrnana, co- 
AGpwaiuee coeAHHeHHbie nocneAOBaxe/ibHo 

(|>OTOnpMeHHMK H yCMilHTenb nOCTOPHHO- 

ro TOKa, a Tanwe mctomhmk CBCTa, 

OHTMMeCKM CBflSaHHblH C (t)OT onpHeMHHKOM , 

OT/iMMaiomeecB Ten, mto, 
c ueAbK) noBWiueHMB tomhoctm AMarno- 

CTMKH pdHHHX 0yHKqviOHa JlbHUX M HOpOO' 
AOrHMBCKMX HSMeHeHMM B MMKpCqMpKy- 

riBpHOM pycne nyTCM oCecneMeHMB aAan- 
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TIIBHOM nOttCTpOMKM (^UJ^bTpOB K CnCKTPy 

aHa;iM3npyc:Moro cHrnana, b Hero bbc- 
flCHw coe/U'JieHHbie nocnefloBaTenbHo 6noK 
Dbi^e/ieHMP nepeneHHOk^ cocraBjiniomej^y 
npeo6pa30BaTe/ib nepMOfl - ManppweHMc m 
npeoSpaaoBaienb HanpnweHMe - cbcto- 
BOM noTOK, a laKwe N onTMMecKM yn^ 
paB/ineMbix OM/ibTpoB, ynpaanwiomHe bxo- 

flbl KOTOPWX OnTHtieCKH CBWaaHbl c BblXO- 

flOM npeoSpaaoBaTenH HanpflweuMe - cse- 
TOBOM noTOK, nepobic BxoflW coeAHHeHbi 
c BwxoflOH GnoKa BbiAe/ieHMfi nepeMeHHow 
cocTaB/ifuomefi, a bmxoa Kawnoro m3 hmx - 

C AOnO/lHWfTe/lbHbIMM BXQflaMH OCTa/lbHblX 

N-1 onTMMccKii ynpcinnaeMbix ^wnuTpoB. 

2, ycTpoucrno no n.l, c t n ii - 
Maioqeecfi tom, urn 6jiok npe- 
o6pa30Bai-n:n H;'}npnH<eHne - cneTosofi 
noTOK ccnopMiM T yc.^ J'i'.Tenb , unnepTH- 
pyoaU'iM Bxof\ KOT(>poro Me pea nepSbiCi 
peaMCTop no/lK.HJ'D^ieM k HcroMnnKy onop- 
Horo HanpfiHtcHun , ^epea • nepBbiM (1)oto- 



peaMCTop - K BxoAHOM KneMMe, a bw- 
xoA MCpea BTopoM peawcTop h mctom- 
HHK csera, onTMMecKM cBHaaHHwM c 

0OTOpe3MCTOPOM, " K o6me(^ UJMHe, 

3- ycTpoMCTflo no n. 1, o T n M - 
Mawmeecfl tcm, mto onTMMecKwi 
ynpaajifleMbiH (t)MjibTp coAepwMT ycHHM- 
TcPb, BbixoA KoToporo coeAHHeH C Bbl- 

to xoAHOM KfieMMOM, Mcpes nepBbifi pesMc- 
Top oGpaxHOM cBnaw - co cbomm mh- 
BepTupyiomuM bxoaom, m Mepea BKfiioMeH- 
Hbie napan/ienbHo peaMCTopw - c ao- 
nonHnre/ibHbiMM BxoAaMW ynpaBAneMoro 

15 (!)nnbTpa, Mepea nocjieAOBaTeJibHo bk/iio- 
MBHHWe BTOPOM <j)CTopeancTop M eM- 
KOCTb - C HeUHBepTMpyWlHHM BXOflOM yCM" 

/uneriH, a Mepea napa/i/ienbHo bk/ik)- 

MeHHbie TpeTMM 0OTOpe3MCTOP M eM - 
20 KOCTb - C 06lUeM UJMHOM, OoTopeaMCTo- 
•pbi onTMMecKn cBwaaHbi c bwxoaom 
npeo6pa30BaTenfl Hanp«>«eHMe - cbcto- 

BOCl nOTOK. 
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